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Introduction
What happens to peoples happiness as they age? Over the last decade, many researchers observed a U-shape of subjective well-being 1 in age in the cross-section, generally bottoming up between the late 30s and early 50s. The pattern has been found both for developed countries (Blanchflower & Oswald, 2004; Clark & Oswald, 1994; Di Tella et al., 2001 , 2003 Oswald & Powdthavee, 2006 , 2007a Theodossiou, 1998; Winkelmann & Winkelmann, 1998) , as well as for transition and developing countries (Fafchamps & Shilpi, 2008; Powdthavee, 2003 Powdthavee, , 2005 Sanfey & Teksoz, 2007; Senik, 2004) . From a psychologists' perspective, Mroczek & Spiro (2005) found positive affect being upward sloping over lifetime. However, as their sample includes individuals from the age of 40 onwards, their findings confirm rather than contradict the pattern found in the studies cited above.
During the last decade, a stream of subjective well-being research has emerged in the economics literature addressing a wide variety of questions 2 . However, the evolution of subjective well-being over age has not received much attention until recently, as age variables were often introduced as controls. One concern about the widely-observed U-shape is that the results might be clouded by cohort effects: young people are born in different times than older people. To address this concern, Blanchflower & Oswald (2008) introduce birth cohort dummies in their repeated cross-sectional data analysis, and the U-shape continues to appear for both Europe as well as the United States.
Nevertheless, the latter authors have also pointed out that long panel data are needed to further investigate this issue and that (pooled) cross-sectional data can never be wholly persuasive, as the same person is not evaluated year after year.
Panel data evidence on subjective well-being over the life cycle has been provided for one country, the United Kingdom. Clark (2007) and Clark & Oswald (2007) , who use the British Household Panel Survey (BHPS), find again a U-shape in subjective well-being, although the curve becomes flatter before the turning point.
This paper attempts to contribute to the scarce evidence on life cycle happiness 3 from panel data, by using longitudinal data from the German Socioeconomic panel on more than 30000 individuals for the period from 1985 to 2007. Germany, although being a European country, has a rather different history than the United Kingdom, being split up after the second World War and reunified in 1990. This allows us to perform the analysis in a quite different context.
The analysis shows that the U-shape is less supported in a longitudinal setting, and that the shape of the effect of ageing on subjective well-being seems to be sensitive to the specification. Moreover, the paper shows that assets and income might be important determinants of the evolution of well-being over the life-cycle, that the evolution of life cycle happiness can be different across regions or countries and that there might be a second turning point later in life. While the trajectory of well-being before mid-life seems to differ from other studies, the upsurge after mid-life seems to be more robust.
The remainder of the paper is organized as follows. Section 2 offers a conceptual background in order to frame this research within the economic science and the theory of life-cycle utility. Section 3 discusses the data, section 4 outlines the methodology and regression results and section 5 presents an overall reflection on the findings. Section 6 concludes.
Life Cycle Utility
Some guidance in the economic literature on the structure of well-being over age can be provided by the well-known life cycle model. However, it will turn out that economic theory leaves open room for every structure of well-being over age, and the more commonly assumed paths do not include the U-shape. Moreover, drawing conclusions from an economic model might be made even more challenging due to the discrepancy between the clear though narrow concept of utility in standard microeconomic theory on the one hand, and subjective well-being on the other hand.
The Baseline Model
Consider an agent who lives T + 1 periods, starting at period 0 and without any endowments. Under standard microeconomic assumptions, instantaneous utility u, solely depends on consumption C and can therefore be written as u(C t ).
The functional relationship between utility and consumption is assumed to be increasing and concave:
An agent (or household) is assumed to plan its consumption path over lifetime at the beginning of the life cycle. For each period, a household earns income Y and can choose to save and thus accumulate assets A, or to consume more than one earns and thus to decumulate assets or even to consume future income (to borrow). After adopting a transversality condition stating that A T +1 = 0, or that the household does not leave any assets nor debts after the end of life in period T , the agent's maximization problem can be formulated as follows:
where U denotes lifetime utility, ρ ≥ 0 is a discount rate reflecting valuing consumption today more than consumption in the future, and where r ≥ 0 is a rate of return to capital which equals the savings rate under the assumption of perfect credit markets.
The Lagrangean of the discrete intertemporal maximization problem in equation (1) can now be formulated as:
Equation (2) implies that:
Even in this simple framework where one assumes perfect credit markets, where the evolution of income is completely predictable and where the utility function does not change over the life cycle, microeconomic theory leaves open much room to the evolution of utility over the life cycle. In case where r ρ, one would expect increasing utility over the life cycle, while the reverse is true when r ρ. A flat pattern of utility over the life cycle is expected when the interest rate and the discount rate are equal. More patterns can be simulated when assumptions of the model are altered, e.g. when liquidity constraints or uncertainty over income are introduced, or when one assumes that the utility function changes as one ages.
The Discrepancy between (Decision) Utility and Subjective Well-Being
An important standard assumption in microeconomic theory is the exclusive dependence of utility on consumption. However, if one is measuring utility by a life satisfaction or subjective well-being (SWB) indicator, one can expect to find many other indicators determining the course of utility over the life cycle.
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Quite recently, a distinction has been made between decision utility (as used in microeconomic theory) and experienced utility (Kahneman & Thaler, 1991; Kahneman et al., 1997) . The concept of experienced utility has been extensively discussed in the literature and many different nuances have been proposed. An example to make clear the importance to distinguish experienced and decision utility in the context of this paper might be the case of risk aversion. In a decision utility framework (used in economic theory), risk aversion is modeled by a concave utility function. Experienced utility, however, can be expected to be dependent on risk directly. While consumption nowadays can be high, an agent's subjective wellbeing can be lowered if he is aware that his consumption pattern is subject to large fluctuations which are (partially) out of his control. The latter point could be supported by patterns found in subjective well-being data (that can be considered to reflect a variant of experienced utility), which reveal that a high unemployment rate, ceteris paribus, has a negative effect on one's life satisfaction (Clark, 2003; Di Tella et al., 2001) . Similarly, while expected changes in utility are often reflected in lifetime utility as shown in equation (1), expectations about future utility can have an impact on contemporaneous experienced utility: experienced utility then depends on anticipated utility.
An increase in income and wealth (let's call it material well-being) could therefore be expected to have a positive effect on one's instantaneous utility because of the anticipa-4 See the review papers cited in the introduction.
tion of a higher level or a lower variation in future utility, and not necessarily because of an increase in consumption.
In conclusion, this section has attempted to point out that:
• Material well-being can have its impact on life cycle utility through a multitude of channels and that
• unlike life cycle utility used in economic theory, life cycle happiness can be expected to not depend solely on current consumption. This paper will not aim to disentangle all different channels through which material well-being influences life cycle happiness, but rather will focus on the course of life cycle happiness, and to what extent the observed pattern in the data is influenced by material well-being.
Data
The analysis will use data from the German Socioeconomic Panel (GSOEP), most likely the longest running household panel including a subjective well-being question. The panel runs from 1984 to 2007 for West Germany, and information on East German households is available from 1990 onwards (Wagner et al., 2007) . Rounds from 1985 to 2007 for West Germany, and from 1991 to 2007 for East Germany will be analyzed.
The subjective well-being question which is included in the GSOEP goes as follows:
On a scale from 0 (completely dissatisfied) to 10 (completely satisfied), how satisfied are you with your life, all things considered? 
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The analysis will be performed on a total of 32470 individuals. 
Methodology and Results

Insights from (Pooled) Cross-Sections
The analysis starts with some pooled OLS 7 subjective well-being equations containing the individuals age and a squared term as main variables to investigate a U-shaped pattern of life satisfaction over age. The analysis is performed for the whole sample and West and East Germany separately, both with and without a set of control variables.
The GSOEP is characterized by aggregate ageing over time (Frijters et al., 2004) . As to distinguish aggregate time fluctuations from ageing, time dummies are included in all equations throughout the analysis. Furthermore, all regressions have been reproduced including a cubed term of age as to account for a possible second turning point later in 6 Although it is possible to perform the analysis on a higher number of observations for these regressions with fewer explanatory variables, the same set of observations is used throughout the (unbalanced panel) analysis as to prevent results to be driven by different observations rather than by a different specification.
7 As Ferrer-i-Carbonell & Frijters (2004) have pointed out using the GSOEP, assuming cardinality rather than ordinality of happiness measures is not of great importance for the outcomes. Therefore, OLS estimators are used throughout this paper.
life. All regressions in tables 6 and 6, represented graphically in figures 6 and 6, show results which are in line with the expectations. The U-shape is persistent in a pooled OLS analysis across subsamples, whether or not sociodemographic characteristics are included. Results also show a diminishing increase and even a downward trend of wellbeing at higher age. To have a better insight into when the turning points occur, table 6 contains the local minima and maxima for the well-being equations shown in tables 6 and 6. These calculations show that subjective well-being, in all equations without sociodemographic controls, reaches a minimum at around 42 to 52 years of age if a cubed term is included. In cases where one does not allow for a backward bending curve, the turning point seems to be much higher and minima are reached between 56 and 65. The first turning point falls somewhat earlier in regressions where sociodemographic controls are included, and the discrepancy between regressions with and without cubed term are smaller (especially for West Germany).
Regressions including a cubed term reveal diminishing returns to age or even a second turning point later in life, and results are especially appealing when sociodemographic controls are included, with a turning point around 75 years of age for West Germany and 85 years of age for east Germany.
Controlling for Fixed Cohort Effects
It seems obvious that fixed cohort effects in a panel data setting can be controlled for by performing an individual fixed effects estimation, which basically boils down to demeaning all variables in the analysis at the individual level after which an OLS estimation can be applied. However, including age as a covariate in a fixed effects regression has some complications. Indeed, identification will only occur due to panel attrition or refreshment, or due to the omission of time dummies. Using a nonlinear transformation (such as the logarithm) would be hard to interpret and would impose restrictions on the functional form. Recently, however, Clark (2007) & Clark & Oswald (2007) have proposed a straightforward though convenient and accurate way to dealing with this issue by using dummies representing age-bounded categories. Individuals can then move from one age category into another. This means however, that a long time dimension is required, a property for which the German Socioeconomic Panel is particularly well-known.
It might be useful to illustrate the above-mentioned technique with an example.
Consider 2 individuals which are both in the panel from period t = 0 to period t = 10.
The first is 20 years of age at start while the second one is 25. Demeaning a linear age variable at the individual level would imply a value of -5 for both of them at period t = 0 and of 5 at t = 10, and including a first-order term of an individual's age in a fixed effects regression would therefore be equivalent to including a linear time trend. In contrast, the course of a demeaned age category dummy is age-dependent rather than time-dependent, as illustrate the graphs of age dummy 25 to 28 for both hypothetical individuals in figure 6. The discussion in the previous subsection suggests that using age dummies needs not be seen as just a second-best option to dealing with age in a fixed effects framework. As allowing for more functional flexibility seems to be fairly important for the unbiasedness of estimates, the latter approach can be advisable even in a (pooled) OLS analysis. Table 6 (and figure 6) show regressions controlling for individual fixed effects. Age categories comprise 4 years: 17-20, 21-24 . . . 77+, and the omitted category is the age group 37-40. The results are striking. The clearly observed U-shape in the raw data in tables 6 and 6 is not observed any more. The curves are now upward sloping.
8
When performing F-tests on the equality of coefficients, the results show that the upward slope before the usual turning point is statistically significant. The inclusion of sociodemographic characteristics somehow flattens the upward slope, but there is no evidence for a U-shape and the upward slope before the turning point is still significant.
Results from a Balanced Panel
When applying the fixed effects analysis to balanced panels, one observes an increase in standard errors and a less regular pattern of age over well-being, especially for East Germany (tables 6 and 6 and figures 6 and 6). However, the difference between balanced and unbalanced results can merely be expected by construction. Indeed, in a balanced panel, the youngest age category will only be represented in the earliest years of the panel, while older members are only observed in later years. The distribution of ages over time is much more equally spread in an unbalanced panel than in a balanced panel, as illustrated in figures 6 and 6 for West Germany. Simultaneous identification of time and age effects seems to be less obvious in a balanced panel setting, and unbalanced panel results might thus be preferred.
Assets, Income and Life-Cycle Well-Being
As seen in section 2, economic theory does not offer us much guidance in predicting the structure of well-being over the life cycle. However, combined with the discussion on decision versus experienced utility, it draws the attention to the fact that not only current consumption, but also assets might be of importance.
Unfortunately, apart from the year 2002, the GSOEP does not contain detailed wealth information.
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It does, however, contain information about revenues on capital measured by the following questions:
How high was the income received from interest, dividends, and profits from savings and securities in the last calendar year?
9 Data is also available for the year 1988, but far less effort has been made to impute missing values.
Did you or someone in your household receive income from letting or land or house / flat last year? Please state actual income, not the tax value for own use.
In some cases, respondents gave an exact amount, in other cases just a category in which the amount was situated. Values are imputed for those who only reported a category by the mean amount of exact values reported within this category. It is true that an increase or decrease in assets revenues does not mean that the amount of assets in portfolio has changed, nor that the change happens in the same direction, as it might well be that changes in revenues for assets are caused by different rates of return across years. This problem can partly be solved by including time dummies, although one then needs to assume that portfolios are homogenous. The latter assumption is not very credible as Sommers (2005) has pointed out that Germans' portfolio structure differs across age cohorts. It is therefore necessary to interpret the assets' revenues variable not in too strict a way as a proxy for assets, but rather as a measure of a state of one's financial situation. Another consideration might be that debts, or changes in debts, are not taken into account. However, it is reasonable to assume that if debts, unlike e.g. a mortgage, which are not strategic or foreseen, asset holdings will reduce as well (unless the expected profits on these assets is higher than the interest rate paid on the debt).
A final concern might be that the value of a house should be included in the framework.
Although Fuchs-Schuendeln & Schuendeln (2005) suggest a way to estimate a houses value, the value would be fixed over all years which makes the variable irrelevant in a fixed effects framework.
Due to the absence of consumption data, net household income will be used as a proxy for consumption in accordance with authors such as Luttmer (2005). Table 6 (and figure 6) reproduce the results from table 6 (columns 4 to 6) but now including the log of monthly net household income and the log of assets' revenues during the previous calendar year as control variables. Furthermore, as one might expect that both household income and assets' revenues are more direct channels to well-being for household heads than for the others, the samples are further divided into a category of household heads on the one hand, and a category of other household members on the other hand.
The overall results in table 6 show a decrease in T-statistics. Apart from the (West German) non-household head sample, associations between age and well-being are less pronounced before mid-life. The life satisfaction of West German households now comes closer to the findings of Clark (2007), who finds a rather flat pattern of life satisfaction before mid-life and an upsurge afterwards.
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Overall Reflections and Further Investigations
The results presented in the previous subsection, derived from the German Socioeconomic Panel, shed more light on the determinants of life cycle happiness. This section will outline and further elaborate upon the three findings which might be the most important of the analysis.
First, pooled OLS results presented in tables 6 and 6 suggest that allowing for a flexible functional relationship between one's age and one's happiness is crucial to avoid misspecification bias. In many SWB-studies where age variables have mostly been included as control variables, one imposes a second-order relationship. However, results in this paper show that including a cubed term reveals a second turning point in life at higher age, apart from the often found minimum around mid-life. Moreover, the less restrictive functional specification leads to estimates predicting a considerably earlier occurrence of the (first) local minimum in life time. Allowing for a flexible functional relationship might thus be important to obtain consistent estimates. The misspecifica-tion bias, however, decreases when a set of sociodemographic controls are added, which is some first ample evidence suggesting that the evolution of life cycle happiness can be accounted for by sociodemographic characteristics that are correlated with ageing.
Individual fixed effects regressions, in which fixed (birth cohort) characteristics are controlled for, show a shift of the pattern of ageing over the life cycle. Whereas pooled OLS regressions all show a clear, commonly observed U-shaped pattern, satisfaction with life seems to be rising over the life cycle (and again somewhat declining at higher age) when fixed effects are controlled for. These results are striking when comparing them with results from the British Household Panel Survey (BHPS), where one is still able to find a U-shaped pattern of life satisfaction over age, although somewhat flatter before the turning point. As to further illustrate the importance of fixed effects on life-cycle well-being in the GSOEP, table 6 shows reproductions of regressions of table 6 with and without fixed effects and 90% confidence intervals between brackets, where continuous higher-order terms of age have been replaced by age category dummies for the pooled OLS regressions. The confidence intervals show that the differences between pooled OLS and fixed effects estimates are not subject to statistical ambiguity, as the ranges of confidence intervals do clearly not intersect with each other for the younger age categories. Figure 6 graphically represents the difference between pooled OLS and fixed effects regressions as outlined in table 6 and can offer some insights on the shape of individual fixed effects on life cycle well-being. The graphs suggest that fixed (birth cohort) effects seem to increase well-being for the younger individuals. These results, however, need to be interpreted with caution and should not be generalized in any way, as it is important to realize that this pattern does only apply for this particular data set.
Even if determinants of subjective well-being will not change over the next years, it is likely that the distribution of characteristics (including unobserved fixed characteristics) of the population will change over time, which might imply that the graphs in figure 6 may be reversed when the analysis will be repeated for the 20 coming years. 14 Third, there is some ample evidence that assets and consumption, respectively the state and control variable in the theory of life-cycle utility, can have an influence on life-cycle well-being. The evolution of well-being over age seems to become flatter before mid-life especially for West German household heads. As results for household heads have not been presented in the earlier stages of the analysis, one might wonder to what extent the difference in shape is caused by the choice of the subsample rather than by the inclusion of variables proxying assets and consumption. To investigate this issue , table 6 reports fixed-effects regressions with respectively no controls (apart from time dummies), some standard controls and finally including the household income and assets' revenues variables for West German household heads. 90% confidence intervals are reported instead of standard errors along with the estimated coefficients as the former might be more informative than the latter in this case. When comparing columns 1 and 3 of table 6, one can note that sociodemogaphic controls can have a considerable impact on life-cycle well-being, even after fixed characteristics have been controlled for. Although the statistical evidence is less powerful than in table 6, the overlaps between confidence intervals is rather small especially for the younger age categories. Comparing columns 2 and 3 also shows a changing pattern of well-being over the life-cycle when household income and assets' revenues are added to the set of controls. Although there is quite some overlap between confidence intervals, albeit less for lower ages, one needs to keep in mind the limitations of the proxies for assets and consumption as explained in 4.4. Figure 6 graphically represents the difference in coefficients of columns 2 and 3 in table 6. The graph in figure 6 suggests that material well-being is responsible for lower life satisfaction for younger as well as older household heads.
In summary, the overall picture of the results presented in this paper shows that the association between age dummies and life satisfaction heavily depends on the model specification and that it can vary for different regions and countries, suggesting the importance of time-varying as well as time-invariant factors to determine life satisfaction.
In Easterlin's (2006) terminology, there does not seem to be an Iron Law of Happiness:
life cycle happiness is not predetermined, but depends on many sociodemographic factors. Nonetheless, the rise of well-being after mid-life seems to be much more robust across specifications, both in the GSOEP as well as in the BHPS, which suggests that an upsurge in happiness after midlife could be inherent to mankind.
Conclusion
In this paper, the course of subjective well-being over life time has been analyzed using an extensive longitudinal dataset, the German Socioeconomic Panel (GSOEP). The main findings of the paper are as follows:
• In pooled cross-sectional studies, a U-shaped pattern of subjective well-being over the life cycle is found and reappears in all models. Allowing for a more flexible relationship between age and well-being seems to be important to obtain unbiased estimates, and it offers some evidence that life satisfaction decreases at later age.
• Individual fixed effects regressions are ran to control for birth cohort effects: people are born in different times which might cloud the observed trajectory of subjective well-being over age in a pooled OLS framework. The results do not confirm the U-shaped relationship, but rather reveal an upward sloping life satisfaction over life time. The difference between poled OLS and fixed effects estimates is large and statistically significant. Fixed effects seem to be important to explain why younger people are happier than people in mid-life.
• Material well-being seems to cloud rather than to cause a U-shaped pattern in well-being, and there is some ample evidence that satisfaction triggered by material well-being is hump-shaped. Especially young West-German household heads seem to see their well-being lowered due to their financial situation. These findings are somewhat in line with results for the United States reported in Easterlin (2006) , who is unable to identify a U-shaped course of life-cycle well-being when income and marital status are not controlled for.
Framing these findings in the existing literature on subjective well-being and ageing, the following conclusions might be suggested:
• The individual fixed effects regressions from the GSOEP and the British Household Panel Survey (BHPS) are remarkably different in that the former do not display a U-shaped pattern while the latter do, albeit it only to a certain extent.
This suggests the importance of country-specific effects apart from individual fixed effects.
• Related to this, In Easterlin's (2006) terms, there does not seem to be an iron law of happiness, i.e. the course of life satisfaction is not completely predetermined.
Indeed, apart from differences across countries, the course of life-cycle well-being seem to be sensitive to controlling for unobserved fixed effects as well as for sociodemographic (time-varying) characteristics.
• Although comparisons of the different results presented in this study among each other and with other studies do not lead to firm conclusions on the trajectory of life satisfaction before the turning point, the upsurge after mid-life seems to be much more robust, which may suggest that this pattern is inherent to mankind. Notes: sociodemographic controls include the log of real household income, gender and education, marital status dummies, dummies for whether the marital status has changed during the last 3 months, a dummy for disability status, an unemployment dummy and the number of months being unemployed during the last 12 months. Robust t statistics in parentheses * significant at 10%; ** significant at 5%; *** significant at 1% Notes: sociodemographic controls include the log of real household income, gender and education, marital status dummies, dummies for whether the marital status has changed during the last 3 months, a dummy for disability status, an unemployment dummy and the number of months being unemployed during the last 12 months. Robust t statistics in parentheses * significant at 10%; ** significant at 5%; *** significant at 1% Notes: sociodemographic controls include marital status dummies, dummies for whether the marital status has changed during the last 3 months, a dummy for disability status, an unemployment dummy and the number of months being unemployed during the last 12 months. Absolute value of t statistics in parentheses * significant at 10%; ** significant at 5%; *** significant at 1% Notes: sociodemographic controls include marital status dummies, dummies for whether the marital status has changed during the last 3 months, a dummy for disability status, an unemployment dummy and the number of months being unemployed during the last 12 months. Absolute value of t statistics in parentheses * significant at 10%; ** significant at 5%; *** significant at 1% Notes: sociodemographic controls include marital status dummies, dummies for whether the marital status has changed during the last 3 months, a dummy for disability status, an unemployment dummy and the number of months being unemployed during the last 12 months. Absolute value of t statistics in parentheses * significant at 10%; ** significant at 5%; *** significant at 1% Notes: sociodemographic controls include the log of real household income and the log of real assets' revenues, marital status dummies, dummies for whether the marital status has changed during the last 3 months, a dummy for disability status, an unemployment dummy and the number of months being unemployed during the last 12 months. Absolute value of t statistics in parentheses * significant at 10%; ** significant at 5%; *** significant at 1% Notes: sociodemographic controls include the log of real household income, gender and education, marital status dummies, dummies for whether the marital status has changed during the last 3 months, a dummy for disability status, an unemployment dummy and the number of months being unemployed during the last 12 months. 90% confidence intervals in parentheses. * significant at 10%; ** significant at 5%; *** significant at 1% 
